[Control of mitochondrial Mg++-efflux].
Inorganic phosphate stimulates the release of Mg++ from liver mitochondria, depending on concentration; a concentration as low as 0.1 mM phosphate is already effective. The process is dependent on the electron transfer of the respiratory chain, and its rate is highest under conditions of endogenous respiration and with ascorbate and TMPD as substrates, respectively. The phosphate stimulated release of Mg++ is followed, with a pronounced delay, by a Ca++ efflux and a swelling of mitochondria. Addition of EGTA strongly reduced the rate of Mg++ liberation in the presence and absence of inorganic phosphate. Exogenous Ca++ is able to abolish the EGTA effect. ADP and ATP inhibit the phosphate stimulated release of Mg++. Phosphoenol pyruvate and free fatty acids enhance the rate of Mg++ and Ca++ efflux from the mitochondria. The results permit the conclusion that inorganic phosphate, Ca++ and various metabolites of the cell metabolism influence the Mg++ distribution between the extra- and intramitochondrial space, thus controlling the permeability of the mitochondrial inner membrane for monovalent cations.